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INTRODUCTION.

This REVIEW treats generally the meteorological conditions
of the United States and Canada for January, 1889, and is

based _“P0n reports of regular and voluntary observers of both
countries,

On chart i the paths of the centres of nine areas of low
pressure are shown; the average number traced
during the last fifteen years beir%g 12.9. for January
The areas of high and low pressure and north Atlantic storms
are dlscu§sed under their respective headings. The severest
storms of the month occurred on the 9th, attending the passage
of low area iii. Descriptions of the more destructive storms

reported on that date, together with charts (vi and vii) exhib-

iting isobars, isotherms, and wind-directions over the United
States and Canada at 8 a. m. and 8 p. m., 75th meridian time,
are published in this issue of the REVIEW. Chart i also shows
the approximate paths of the centres of eight depressions
traced over t_he north Atlantic Ocean and the limits of fog-
belts west of the fortieth meridian. The average number of
depressmps traced over the north Atlantic for January during
ﬁsnl&st 81X years I8 10. No ocean ice was reported quring the
Chart ii exhibits the distribution of mean atmospheric press-
ure and temperature for the month. The mean temperature
was below the normal in the Rocky Mountain districts, at sta-
tions in sputhern and western Texas, and over eastern and south-
ern Florida; the greatest deficiencies being shown in the middle
plateau region, where they exceeded 10°. In all other districts
the mean temperature was above the normal, the departures
being most marked in the north-central part of the country,
where they were more than 10°. At several stations in the
northern districts the maximum temperature was higher than
for any previous January during the periods of observation.
The distribution of precipitation for January 1889, is shown
on chart iii, and the normal precipitation for eighteen years is
exhibited on chart iv, '
~ The precipitation was deficient on the north Pacific coast,
in the northern portions of the platean districts and east-
ern Rocky Mountain slope, over an area extending from Lou-
isiana, Mississippi, and northern Alabama to the upper Ohio
valley and Lake region, within a small area in the lower Mis-
souri valley, and in portions of New Epngland and the Maritime
Provinces; elsewhere the precipitation was in excess of the
average for the month. The current and normal pregipitation
at the various stations and in the several districts 1s treated
in detail under the heading of “Precipitation.” In the table

of excessive precipitation will be found a record of excessive
monthly, daily, and hourly rainfalls for January, 1889. Under
this heading there also appears a table giving the aggregate
number of excessive monthly, daily, and hourly rainfalls for
the several states and territories, as shown by the monthly and
supplementary tables of excessive precipitation published in the
MONTHLY WEATHER REVIEW during 1888.

Chart v exhibits the depth of snow on the ground at the
close of the month, and its discussion appears under the head-
ing of “Precipitation.” This chart also shows the limits of
freezing weather during January, 1889,

Two additional charts, based upon data contained in the an
pual summaries of regular and voluntary observers of the
Signal Service for 1888, are published with this issue of the
REVIEW. Chart viii exhibits annual mean isotherms,and de-
partures from the normal temperatures, and chart ix shows
the annual distribution of precipitation over the United States
and Canada. These charts and data are discussed under the
heading of ‘‘Annual Summary for 1888.”

Commencing with July, 1888, the meteorological means for
the regular stations of the Signal Service have been determined
from observations taken twice daily at 8a. m. and 8 p. m, (75th
meridian time). These hours of observation have been perma-
nently adopted to supersede the former system of tri-daily ob-
servations saken at eight-hour intervals. The meunthly mean
temperature for Signal Service stations represents the means of
the maximum and minimum temperatures,

In the preparation of this REVIEW the following data,
received to February 20, 1889, have been used: the regular
semi-daily weather-charts, containing data of simultaneous
observations taken at 133 Signal Service stations and 26
Canadian stations, as telegrapbed to this office; 175 monthly
journals and 177 monthly means from the former and 25
monthly means from the latter; 544 wmonthly registers from
voluntary observers; 107 monthiy registers from United States
Army post surgeons; marine records; international simulta-
neous observations; marine reports through the co-operation
of the Hydrographic Office, United States Navy, and the “New
York Herald Weather Service;”’ monthly weather reports from
the local weather services of Alabama, Arkansas, Colorado,
Tinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michi-
gan, Minnesota, Mississippi, Missouri, Nebragka, Nevada, New
England, New Jersey, New York, North Carolina, Ohio, Oregon,
Pennsylvania, South Carolina, Tennessee, and Texas, and the
Central Pacific Railway Company; trustworthy unewspaper
extracts, and special reports,

——

ATMOSPHERIC PRESSURE (expressed in inches and hundredths).

The distribution of mean atmospheric pressure for January, |daily at the hours named. A protracted series of hourly
1889, as determined from observations taken daily at 8 a. m.|observations has shown that the difference is almost inappre-

and 8 p
jsobars.

, m. (75th meridian time), is sbown on chart ii by |ciable between the mean pressure obtained from two obser-
On July 1, 1888, the tri-daily observations of the|vations taken at these hours and that determined from tri-

Signal Service were superseded by observations taken twice|daily observations taken at eight-hour intervals,
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The mean pressure for January, 1889, was highest over the
middle and northern plateau regions of the Rocky Mountains,
where it rose above 30.25, the highest reading, 30.31, being
noted at Fort Du Chesne, Utah. From this region there was
a marked decrease in mean pressure westward to the Pacific
coast, where it fell below 30.10, and a very gradual decrease
eastward to the Canadian Maritime Provinces, where the
values were below 29.95, the lowest reading reported, 29.94,
being noted at Sydney, C. B. I. Along the extreme southern
border of the United States the mean pressure fell below 30.10,
except in the lower Rio Grande Valley, near Rio Grande City,
Tex., where a reading of 30.16 was reported.

A comparison of the January, 1889, pressure chart with that
of the preceding month, shows that along a line traced irregu-
larly from the south New England coast northwestward to
Lake Superior, thence southwestward to the middle-eastern
slope of the Rocky Mountains, and from that region west-
southwest to the Pacific coast in about latitude N. 35°, the
mean pressure was the same. To the northward of this line
there was an increase in pressure, which was most marked on
the north Pacific coast, and in the Canadian Maritime Prov-
inces, where the mean readings were more than .10 higher
than in the preceding month. To the southward of the line

referred to there was a decrease in pressure, the deficiencies | -

being greatest within an area extending from Kentucky south-

southwestward to southern Alabama, where they exceeded .10. 1

Compared with the normal pressure for January, the mean
barometer readings were above the normal on the Pacific coast
north of the forty-third parallel and thence east and southeast
over the Rocky Mountain regions to about the one hundredth
meridian, the greatest departures above the normal being
noted in western Montana and the upper valley of the Colum-
bia River, where they exceeded .10. In all other sections of
the country the mean pressure was below the normal, the de-
ficiencies being most marked at stations in Ontario, Canada,
along the Atlantic coast between the thirtieth and thirty-
ninth parallels, and over portions of Alabama, Mississippi,
and Louisiana, where they were more than .10.

BAROMETRIC RANGES,

The monthly barometric ranges at the several Signal Service
stations are given in the table of miscellaneous meteorological
data. The general rule, to which the monthly barometric
ranges over the United States are found to conform, is that
they increase with the latitude and decrease slightly, though
somewhat irregularly, with increasing longitude. In January,
1889, the ranges were greatest over northeastern Michigan,
where they exceeded 1.70. From this locality they decreased
eastward to New England, where they were more than 1.50, and
westward to Montana, where they were less than .80. Krom
Montana the ranges increased to the northwestern part of
Washington Territory, where they amounted to more than
1.10. Along the Atlantic coast the extreme ranges varied from
.38 at Key West, Fla., to 1.57 at Eastport, Me.; between the
eighty-second and ninety-second meridians, .57 at Cedar Keys,
Fla., to 1.74 at Alpena, Mich.; between the Mississippi River
and Rocky Mountains, .73 at Brownsville, Tex., to 1.40 at
Saint Paul, Minn. ; in the plateau and Rocky Mountain regions,
.57 at Fort Grant, Ariz., to .95 at Salt Lake City, Utah; on
the Pacific coast, .67 at Eureka, Oal., and .74 at San Diego,
Cal., to 1.11 at Port Angeles, Wash. :

AREAS OF HIGH PRESSURE.

Six areas of high pressure were observed during the month
of January, 1889, three of which remained west of the Rocky
Mountains over the platean region, where they continued almost
stationary from four to eight days, and afterwards disappeared
by a gradual decrease of pressure and an apparent flow of cold
air to the southern portions of the contineut, resulting in the
formation of areas of high pressure which moved to the At-
lantic. Two areas of high pressure appeared over British
America north of Montana and passed eastward over the Lake
region, and thence over New England and the middle Atlantic

states. The general direction of movement of these areas was
to the south of east until reaching the coast line, after which
they inclined to the north of east. Areas of high pressure
which formed over Texas and northern Mexico, although not
directly traceable to the high area over the Rocky Mountain
region, formed immediately after the Rocky Mountain area
had reached its maximum pressure. These areas moved north-
eastward from Texas to Nova Scotia, following the general
direction of the coast line. One of the marked features of the
month was the small number of areas of high pressure which
passed over the country east of the Rocky Mountains and the
prevalence of high areas over the northern plateau region
which remained stationary during long periods, these two con-
ditions resulting in abnormally high temperatures over the
Northern States. :

The following table exhibits, in a econcise manner, some of
the more prominent characteristics of the high areas:

| a0
First Last = : .
observed, observed. i ;8.- Highest prossure:
Noo ]tz | sl &l&l 1
3 f - f o i 8 ! s Station,
| i =4 :
El 318|215 8128
| R -
I ° ° ° : Days. bfiles.l '
l 115 42 110§ 12.5| 2.0 |*31 : Helena, Mont ,..... .... .
. 100 42 72| 4.0l21.9]| 13" Boston, Mass t......... .
. 8¢+ 42 61| 5.01!1250i 13" Q'Am)plle, N. W. .. .
! P99 49 60| 3.5 23.8 | 19 : Rocklifte, Ont .,........ .
l 124 42 | 112! 6.5 37.1] 23 " Boisé City, Idaho .
9 44 60! 3.0 7.2 23 | New York City .oouveussl 30.64
. [ 114 41 114 ;. 6.5 | §5. 25 | Q'Appelle, N.'W. Ter .. 30.90
. ) K
Means ] ...... Jrovoeefeeenes ] ...... \ 5.9 | 17.6 | .......................... 30.73
* December, 1888. t Also at several other stations in New England. $ During

the first forty—giiht hours this area moved at ah average rate of 22.9 miles per hour;
after the 19th it had no decided movement. §During the first twenfy-four hours this
alt'e?.moved at an average rate of 20.8 miles per hour, atter which it remained practically
stationary.

I.—The month opened with an area of high pressure cover-
ing the Rocky Mountains and plateau regions, where similar
conditions existed during the last days of the previous month
and which continued until the 8th of January without any de-
cided change in the position of the area of high pressure. It
did not develop sufficient energy to move eastward of the
Rocky Mountains, and a gradual decrease of pressure was ob-
served in these regions from the 31st of the previous month,
when the maximum pressure was observed, until it finally
disappeared.

II.—Number ii formed over the lower Rio Grande valley on
the 9th, to the southwest of an area of low pressure of marked
energy which was then central in the upper lake region. This
area of high pressure moved over the Gulf States and thence
northeastward along the coast. It was apparently reinforced
by the cold air from the Missouri Valley, and by morning of
the 13th it extended over the eastern portion of the United
States, being central in New England, where the maximum
pressure attending this area was observed. After the 13th
this area apparently formed a part of high area number iii
which was at that time central north of Dakota and extended
eastward to the Saint Liawrence Valley.

III.—Number iii appeared in British Northwest Territory
on the afternoon of the 11th, when areas of low pressure ex-
isted over the central Rocky Mountain region and off the
north Paocific coast.. It moved slowly eastward and south-
ward, apparently forcing the areas of low pressure to thé west-
ward over the southern plateau region and southern Califor-
nia, causing general snows in the region between the Missis-
sippi Valley and plateau region, and heavy rains in Texas.
After reaching the region of Lake Superior on the 14th, when
it covered three-fourths of the country to the east of the Rocky
Mountains, it was apparently drawn to the southward, and
on the 15th it was central over the middle Atlantic states, the
weather maps for that day showing a gradual easterly move-
ment of the area of high pressure and also of the low area
which had formed over Lower California and Arizona.  After
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reaching the middle Atlantic coast the pressure increased
rapidly at statious in Nova Scoti a, which indicated the north-
easterly movement of this area over the ocean. A decrease
?f Dl'es}s‘ure was observed at the centre of this area as it moved
. cx;gt t % ‘fen‘tre of the continent southeastward toward the
s Wwhile 1n the preceding area there was an increase of
pressure during the movement toward the same point from

the southwest, .
wézi;—t’lll‘hls area of high pressure was at no time central
of an & ?l‘eglon of observation. It followed quickly in rear
s rgd of low pressure which passed with considerable
o tEy I(') er Lake querlor on the 16th, and was first observed
tth of Minnesota in Manitoba on the afternoon of the 17th.

It moved eastward over the lower Saint Lawrence valley, | 1IX

ggltlglflg a cold wave in New England and New York, on the
Lo «:lnd 20th. After reaching the Saint Lawrence Valley it
{‘ 86 .eastwapd over the Maritimme Provinces, the pressure
ecreasing rapidly at the centre, in advaunce of the storm which
was then in the Lake region.
ce:’t.r-;l()n the 1§bh this area of high pressure was apparently
P -tlx]vest; of central California. It first moved northward
& gi 6 coast to Oregon and thence southeastward over
evada to central Utah on the 20th, when it covered the
%feater portions of Nevada, Utah, New Mexico, and Colorado.
o reglamed almost stationary during the succeeding twenty-
thlelsr Iczlurs', contracting, however, and apparently supplying
RiocGO %(li.u' which formed high area number va in the lower
mat.omnf ehvalley on the morning of the 21st. After the for-
WeSIl:Wn (:1 the last-named area the principal area moved porth-
e 223(»; ,2§%vermg eastern Oregon and northern Nevada on
nonth oy 234, and 24th, the pressure increasing during the
fom! esterly movement, after which it disappeared as a dis-
area and formed a part of high area number vi which
ap%eared far to the north of Montana on the 25th.
val a.—Nunmber va apparently formed in the lower Rio Grande
IE eyt on the 21st when killing frosts occurred in that region.
Wi 3(11:] ended rapidly northeastward over the Southern and
lddle States during the 22d, and on the morning of the 23d
%Oyeyed: the ‘greater portion of the United States east of the
Mississippi Rlverz the pressure increasing during the easterly
lxgglvemﬁent, reaching its maximum while central off the middle
a %ncxc.coast. Repprts from the Maritime Provinces indicate
t 12t this area contiuued its northeasterly movement after
beiavmg .t,h.e coast line, but the pressure at the centre proba-
¥ diminished after the area left the coast of the United
States.
0 VI.—~Number vi appeared far to the north of Montana on
18 25th. It. passed directly south to the central plateau
region, a portion of the area apparently moving over the upper
Ml.sso_um valley on the 26th, after which it united with the
principal area which was central over Idaho on the 27th, where
grggglzgned alzpost icationary as a well magked area of high
8 y covering the Rocky ) tain and pl i
until the close ot'%he mon?:hl.{y Moun platen roglons,
i AREAS OF LOW PRESSURE.
of Jme areas of low pressure were observed during the month
Sratgnuary, and those attended by storms over the United
bétw ] ea;‘tl of the Rocky Mountains originated in low latitudes
bot heeq orida and southern California. Areas of low press-
are a]vmg their origin in the Gulf of Mexico moved north-
].-s erly, while those originating farther to the westward in-
clined more to the eastward, Two areas of low pressure were
observed on the north Pacific coast, both of which disappeared
either on the immediate coast or before crossing the Rocky
Mounpmus. Two areas of low pressure developed in British
America north of Dakota or Montana, one of which passed
over the upper lake region, attended by general snows through-
out the adjoining states, while the other passed to the north
of the Lake region, causing but slight changes in the weather
conditions within the United States.

The following tabls ibi incipal i
these low areasg-. able exhibits the principal facts regarding

»
First Last =
observed. observed. s Loweat pressure.
. a,
No. | I R A B ] %
e Bl BLEE |, . 2
S ® - S [ 218 Station. 3
2! fé s <] v 3
'3 |# |8 8
_—_: ° o o ° Da.ys. Miles. 77!6563
) SOOI 3 26 go| 45| 65| 4.5]18-5] 7| Yarmouth,N.8........ 2g.24
I....... 5: 53] 118 50 89 [ 2.0 (2501 7 [ FortGarry, Man ....... 29.48
III...... 7+ 33| 10 52 60| 35|30 o] Alpena, Mich.,....cenus 28.82
IVv...... 10 50| 124 42 ) 103 | 1.0 8500 ‘ 10 [ Olympia, Wash..,..... 29.6§
V,ieeoos ! 47 130 45| 123 ) 1.0 16.7 I 12 | Portland, Oregon....... 2¢.60
VIi...... 13 : 32| IX9 70| 4.5 2?8 ;. 16 | P, Arthur’s Landing,Ont| 28.94
&Ha 4 gg ’;‘g ol I ggé . { 3| Anticosti, Gulfof 8t. L.| 29-23
vir....l26: 20 2] 46 2.0 | 39:6 |
Vill .| 26 | 34 39 6l e8| 13|22 |§B Esstport, Me........... 29-42
291 52| 100 46 75 2.0 ( 312 [ 31 [ Saugeen, Ont.....ieeeee 2954
MeanB.j.ooevievosfonnonsfoerens aveeee 2.9 [ 4944 Lueifierniiiiiniiniiiiiiionnne 29-32

month opened with generally fair weather which
continued until the 3d, when this storm was observed in the
QGulf south of New Orleans. On the morning of the 4th it was
well defined and central east of New Orleans, attended by gen-
eral rains throughout the Gulf States. It passed over the
south Atlantic states to the middle Atlantic coast, where it
was central on the morning of the 6th, the pressure decreasing
rapidly during the northeasterly movement. Dangerous gales
occurred on the New England and middle Atlantic coasts for
which warning signals had beeu displayed, the wind reaching
a maximum velocity of seventy miles per hour at Block Island,
R. L, and forty-four miles per hour at Boston, Mass,, on the
6th. 'l'hese gales continued with less force during the Tth,
except at Eastport where a maximum velocity of forty-eight
miles per hour occurred during that day. This storm appar-
ently attained its maximum energy when its centre was near
Yarmouth, N. S., on the 7th, after which the pressure increased
at the centre and the barometric gradient became less as the
storm passed to the northeast of the Maritime Provinces.

II.—Number ii appeared as a feeble depression to the north
of Montana on the 5th, and during the two succeeding days it
moved eastward to north of Lake Superior, attended by snows
at northern stations. After reaching Lake Superior it could
no longer be traced as a separate area, owing, propably, to the
rapid advance of a storm from the southwest which covered
the central valleys on the 8th.

IIL.—Number iii was the most remarkable storm of the
month, owing to the great energy it developed while passing
over the central and northern portions of the United States;
and the violent local storms which occurred in its sontheast
quadrant, while the centre was passing from the Mississippi
Valley toward Lake Huron, resulted in great loss of life and
property. It was first observed as a slight disturbance cen-
tral in Texas on the afternoon of the 7th, and by the affernoon
of the 8th it covered the central valleys, being central near
Cairo, Ill., its general form being that of an ellipse with its
longer axis poiuting directly northward. On account of the
unusual violence of the numerous local storms which attended
this disturbance, the Signal Service weather maps of the 8 a. m.
and 8 p. m. telegraphic reports of the 9th are published with
this REVIEW, the charts exhibiting lines of equal barometric
pressure, isothermal lines, direction of wind, and the track of
the general storm for the hours named, from which may be de-
termined the approximate position of the storm-centre at the
hours when the severe local storms occurred. During the 9th,
when this storm was most destractive in the middle Atlantic
states and Lake region, its centre was passing almost directly
northward from southwest Michigan to the northern portion of
Lake Huron. After leaving the Lake region its course changed
and inclined more to the eastward, disappearing to the north-
east of the Gulf of Saint Lawrenece on the afternooun of the 11th.
The following special reports received from Signal Service and
voluntary observers and from other gources are of interest:

Toledo, Ohio, 9th: at 11 a. m, the wind blew from the southwest at the rate
of thirty-six miles per hour; it increased in force until 11.86 a. m., and from

that time until 7.30 g m. blew at the rate of forty-eight miles per hour, the
maximum velocity being fifty-five miles per hour; after 7.30 p. m. the wind

I.—The
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decreased in force. No serious damage occurred. The water in Maumee
River was lower on this day than ever before known, the river bed from the
the Ohio Central dock to Pennsylvania bridge being entirely dry during the
storm.

Pittsburgh, Pa., 9th: a violent gust of wind from the southwest set in at
12.80 p. m., increased in force until 12.44 to 12.46 p. m., when a velocity of
forty miles per hour was registered, and ended at 1.85 é) m. During the
height of the gale the wind-vane oscillated violently, and several times de-
seribed a com %ete circle. The storm was apparently a violent gale, having
none of the characteristics of a tornado. An unfinished structure of seven
stories was completely demolished, carrying with it in its fall portions of
other buildings. Forty-nine persons were injured and fifteen killed. An un-
finished building in another portion of the city was also wrecked and one man
killed. About twelve builgings in Allegheny City and Pittsburgh were un-
roofed or otherwise damaged; estimated loss from the storm, $165,000.

Harrisburg, Pa., 9th: light and heavy rain fell at intervals, with liﬁht south to
east winds up to 4.13 p. m., at which time the wind changed suddenly and
blew from the west with great violence. The severest part of the storm
occurred at 4.18 p. m., at which time the anemometer cups, with attachment,
were carried away by the wind, hence the maximum velocity of the wind can
only be estimated, and must have reached fully one hundred miles for two or
three minutes. Much damage was done to property, shade trees, telegraph
and telephone wires, and the streets were strewn with roofs, awnings, and
débris of various kinds. The storm, which came from due west, struck the
Susquehanna River, sweeping the water up in a wave thirty feet high. Atthat
time the barometer was observed very closely and was actually seen to take a
sudden upward jump of 0.2 of an inch: the wind continued high into the night
and the rain ceased at 5.40 p. m. The storm was preceded by high tempera-
ture and & distinct roar like distant thunder.

Reading, Pa., 9th: acyclone visited the northern part of this city this even-
inf about 5.40 o’clock, and its track was marked by a series of terrible disasters
seldom equalled in the history of such visitations. The cyclone lasted but a
moment; it swept across the city from west to east, unroofing factories, mills,
and houses, uprooting trees, and overturning nearly everything in its course.
The large paint shops of the Philadelphia and Reading railroad were demol-
ished, and in a moment the combustible materials contained thercin were a
mass of flames. A few squares from there it struck the Reading Silk Mill, a
large, new five-story building in which some 300 girls and boys were working,
and crushed the huge building like an egg-shell before a single person could
escape. The building was leveled to the foundations and all the people went
down in the midst of a great heap of beams, bricks, and twisted machinery.
The path of the cyclone was from 60 to 100 feet wide, and it was fortunate
that it passed through a portion of the city that wags not entirely built up, else
the loss would have been well-nigh incalculable,  As it is, its path is strewn
with wreckage. The Mount Penn Stove Works were unroofed and consider-
able damaﬁ done to the building. The cyclone struck the large nut and bolt
works of J. H. Sternberg & Son with great force, carrying away the im-
mense roof of-the main building, On North Ninth street it cut a clean
swath through a row of new houses, unroofing nine of them. The storm’s
actions were most peculiar. In many cases the damage done was such as
would be accomplished by an ordinary high wind, but in others it seemed to
crush from above. This was notably the case at the silk mill. Witnesses
of its demolishment say that the building went down all in a heap asif a
huge weight bad dropped upon and smashed it. A curious circumstance is
that the high stack of the mill, which was at one corner, is still standing, and
is not even shattered.— The ( Philadelphia) Press, January 10th.

¢ The (Philadelphia) Times "’ of the 11th gives the number of persons
killed by the Reading storm as forty.

Philadelphia, Pa., 9th: at 8.30 a. m. the wind changed to southeast and the
rain was renewed, lasting until 1.45 p. m. A few minutes before 10 a. m.
there was a sudden fall of 0.1 inch in the barometer within five or ten minutes.
The barometer reached its lowest point, 29.15 (actual), at6.156 p. m., when it
began to rise rapidly; the wind at tgis hour veered to the northwest, and at 6.40
p. m. the temperature fell almost instantly 13°—from its maximum to nearly its
minimum. At this time the storm passed the eastern edge of Camden, N, J.,
and caused damage over an area of less than five blocks, amounting to $5,000.
The whirlwind came from & southwesterly direction and moved to the north-
east; eight houses were unroofed and numerous fences demolished. The
storm took a course across some vacant lots, where the force of the wind was
well illustrated, a large section of an ice-house roof having been carried
east across the railroavf and thrown against a row of brick houses. The whole
front of one building was crushed in and that of another was badly damaged.
There wasno loss of life.  During the passage of the tornado rain fell'in torrents,

East Brady, Clarion Co., Pa., 10th: a terrific hail storm passed over this
[L»lace at 2 o’clock yesterday. The storm was the most violent here in years.—

eader, January 10, 1889, Pittsburgh, Pa.

Buffalo, N.Y.: the storm which began during the forenoon of the 9th continued
throughout that and the following day; the high wind caused the heavy falling
snow to drift badly and the débris of outhouses, skylights, parts of roofs
fences, etc. were strewn over the streets, detaining the street cars severa
hours. The actual velocity of the wind was seventy-eight miles per hour at
7.26 a. m,, 10th, and the avera%e hourly velocity for forty-eight hours was 49.1
miles. The lake which was free from ice rose 7.8 f{eet above high water
mark, flooding the Island during night of 9-10th and rendering its entire
population, about_twenty families, homeless. The New York.Central Rail-
road track near Porter avenue was completely washed out as well as the

‘‘Belt line’’ route. The gale was the severest experienced since the estab-
lishment of the Signal Service station in 1870.

Humphrey, Cattaraugus Co., N. Y., 9-10th: at 4.30 p. m. the wind changed
from southeast to southwest and began to blow a gale which increased during
night and continued until 9 a. m., 10th, unroofing buildings; numerous oil-
derricks were blown down twenty miles south of this place.

Mr. William A. Eddy, of New York City, makes the following report rela-
tive to the storm’ which visited Brooklyn, N. Y. on the 9th: * Brooklyn,
N. Y., January 9, 1889, 7.40 p. m. (seventy-fifth meridian time); course of
storm from southwest to northeast, but along a decidedly northerly course;
width of path five hundred to six hundred feet; length of path, two miles at
least; velocity of storm, fifty to sixty miles an hour; shortest time in passing
a given point, ten seconds; form of cloud not seen, owing to darkness; direc-
tion of whirl in cloud, right to left, or against the motion of the hands of a
watch; temperature preceding storm, not ascertained; temperature following
storm, not noticeably cooler; direction of destructive winds, from the south-
west; rain just before ; no- hail; characteristics of formation of cloud not ob-
served, owing to darkness; no electricity in cloud and no thunder. It first
struck a new building in South Brooklyn, facing the open water in Gowanus
Bay, and its roaring was heard ten or fifteen minutes in advance of its arrival,
After striking the building it remained near enough to the ground to lift here
and there a roof, or to blow down fences, and created strong earth currents
that caused some trifling damage.  The funnel did not approach very near the
ground, however, until 1t reached some gasometers of the Citizens’ Gas Co.,
when it lifted the gasometer nearest the southwest approach of the tornado
track. The iron pillars, not less than two feet in diameter and perhaps forty
feet high, were thrown principally in a northerly direction, one or two ot those
nearest the tornado track being thrown in a westerly direction, thus showing
clearly enough the whirl of a tornado. The funnel then bounded into the air
and exerted severe local currents here and there near the ground, in some
cases the ground currents being strong enough to break large plate-glass win-
dows. It was thought at first that this breakage of large windows was due to
the explosion of the gasometers, but an examination in other directions aside
from the tornado track revealed that no windows at like distances were broken.
A number of roofs, chimneys, and bits of upper brick work were torn off, now
and then, as the funnel here and there dipped a little lower. This variation
of lighter destruction, principally in the upper parts of buildings, continued
for nearly two miles. xi’Vhen the tornado came within about one-fourth of a
mile from the Navy-Yard it began to descend toward the earth, taking off not
only some roofs but several feet of brick wall, the bricks of which and of chim-
neys were mostly never found. It then lifted for another stretch, perbaps
one-eighth of & mile, and passed over one building with a high cupola before
descending upon the Navy-Yard gate leading to the Marine Barracks. It tore
down a high tree about three feet in diameter at the left of the gate, throwing
the tree west of north. The suction upon the double gate leading to the bar-
racks was so strong that an inner gate of the two was torn out and thrown
north and west, ity huge hinge before giving way partly turning round a large
stone pillar supporting the masonry of the structure, which is a sort of porter's
lodge with rooms in the upper story. A curious result of this, showing power-
ful suction, was that the outer of the two gates was not injured, In the bar-
racks the structure was torn away for a length of about five bundred feet. The
walls of brick were not destroyed lower than ten or twelve feet from the
ground, except by leverage of timbers or débris in motion. The roof of the
barracks and its timbers were mostly ground into pieces, some fragments,
however, being as much as ten feet square. Most of the brick work seemed
to have disappeared. The timber and roof fragments remaining were scat-
tered in a half circle, first northerly, then westerly, then southerly back
against the barracks. One of the largest pieces of roof cut this circle, fol-
lowed part of the way around by smaller fragments. Some of the tin roof
wasg carried a long distance northeast, then west, and scattered into fragments
which were rolle(f into wads. The fragments from the barracks did not seem
to be scattered in very great quantities along the northeast course of the tor-
nado, many of them, however, seemed to have disappeared. After leaving
the barracks the tornado track led over the East River, and there vanished as
far as I know at the present writing. It seems probable, from conditions ob-
served, that a funnel might have moved high in air over New York City."”

The Signal Service cbserver at New York City reports, ‘‘that high” south-
easterly winds grevailed during the day of the 9th, shifting to westerly during
the evening and increasing in force. At about 7 p. m. the clouds assumed a
tornado formation, which, passing over the city, struck South Brooklyn with
great violence, unroofing houses, completely demolishing several, and blow-
ing down fences and trees. It wasalso the direct cause of an explosion of
one of the largest gas tanks in Brooklyn. This loss is estimated at $200,000.
The tornado moved from south to northeast; itslpath was well-defined, and
houses were unroofed over its entire course. The damage will probably
reach $500,000.”

The telegrams issued as warnings to land stations and to
the lake and sea-ports in advance of this storm are as follows :

Wasaivgron, D. C., Janvary 9, 1889,
To observers: Norfolk; Norfolk section; Fort' Monroe; Baltimore; Break-
water; Atlantic; Sandy Hook and New York.

Hoist storm southeast at 10.16 a. m. Severe storm, central near Chicago,
moving northeast. Southeast winds, with rain, followed Thursday by westerly
winds and much colder, clearing weather.

GREELY.
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T . WasHaixgroN, D, C., Januagry 9, 1889.
0 o!)servers: Jacksonvx}]e;' Jacksonville section; S.nvaunah; Savannah sec-
Ht{on; Charleston; Wilmington; Wilmington section; Morehead City.
oist cautionary southwest at ten fifteen a. m. Storm-centre near Chicago,
mo"l}':g northeast. Winds veering to westerly with much colder, clearing
weather, GREELY.
Wasaingrox, D. C., January 9, 1889.
To observers: Norfolk; Norfolk section; Fort Monroe. '
mole)r'l m., change to storm southwest. Storm-centre near western Lake Erie,
g eastward, Winds veering to westerly with colder, clearin%iweather.
. GREELY.
. WasningtoN, D. C., January 9, 1889.
los:(g?g;"'ew N(’%w Haven; New London and Ne:vpog't section; Nar;‘agansett
Soaions cod’s Holl section; Boston, Boston section; Portﬁand,- Portland
rléonst 8torm southeast at two fifteen p. m,  Storm-centre near western Lake
folles ’g"TVﬂ’g eastward. Heavy rain, warmer and high southeast winds,
wed Thursday by clearing, much colder and high westerly winds.
REELY.
. Wasnixeroy, D. C., January 9, 1883—2,10 p. m.
TONobservers: New York; New Haven; New London; Newport g)ection;
se‘;;}‘:ffnigett section; Wood’s Holl; Wood’s Holl section; Boston; Boston
I‘:‘rf\‘: v, l‘k(.)rtla.nd; Portland section; and Secretary Maritime Exchange,
¢ Storm-centre over Lake Krie is increasing in intensity and movin,
gf.arly d}xe east. It is accompanied by violent logal winds wh)i,ch ma possi%
¥ continue ag it moves eastward. GREELY.
| Wasninerox, D. C., January 9, 1889.
loctl)lbservers: New Orleans; Mobile; Pensacnla;’Cedur ’Keys. Y
cent A0EE 8torm to cautionary northwest, and signal down at sunset.
re near Chicago, moving northeast. Colder, clearing weather.
GREELY.
Wasuinerox, D. C., January 9, 1889—9.02 p. m.

Storm

Togo&server: Fﬁastport.
-06 p. m.  Hoist storm southeast. Severe storm cent y
i’::o",i";lg eastward. Heavy rains with sot?tlfef]y wgnds sliirf}‘:ilnogwt}; &t;]s{teer!lI u:i?;,-
g Thursday. GREELY.
IV and V.—Numbers iv and v appeared on the north Pacific
coast on the 10th and 11th, respectively, and after developing
cousiderable energy were forced to the southward and west-
wa'-rd by an extended area of high pressure, and both disap-
peared without passing to the eastward of the Rocky Mount-
ains, The. movement of these areas is shown on chart i.
" VI.—This was the only storm of the month which passed
Iroxn the Pacific coast eastward to the Saint Lawrence Valley.
gwas brobably central near San Diego, Cal., on the morning
(13 the 13th, after which it moved slowly over southern Cali-
ornia, Nevada, Utah, and western Colorado, where it was
central on the 15th, After the morning of the I5th the easterly
movement became accelerated and by morniug of the 16th the
storm was central in sonthern Minnesota. Itincreased in force
as 1t passed over Lake Superior, the barometer reaching the
iumrpum on the afternoon of the 16th, at Prince Arthur’s
anding, )vhep the centre was near that station. The area of
precipitation included the whole country east of the Rocky
Mountains, the rains being very beavy in the Gulf States,

Tennessee, and the Ohio Valley. Westerly gales were severe
in the Lake region, and the wind attained maximum velocities
ranging from forty to fifty miles per hour along the middle
Atlantic and New England coasts.on the 17th, when the centre
was passing from the Lake region to the Saint Lawrence Valley.

VII.—This storm was first observed as central in eastern
New Mexico on the 19th, but the reports of the preceding day
showed that an extended barometric trough covered the central
Rocky Mountain region and on the 17th an area of low press-
ure appeared on the north Pacific coast. As this barometric
trough moved eastward two distinct centres of disturbance
were observed, one over the Gulf, and the other in the central
Mississippi valley on the 20th. The disturbance farthestnorth-
ward moved over the Lake region while that in the Gulf moved
along the south Atlantic coast, and the two united in southern
New England, causing dangerous easterly gales which were fol-
lowed quickly by winds shifting to westerly during the 21st, as
the storm passed northeastward as a single disturbance. The
strongest gales occurred on the northern New England coast,
the wind reaching a velocity of sixty-four miles per hour at East-
port, Me., on the 21st. The pressure coutinued to decrease
during the northeasterly movement and gales continued at
northern Maritime stations on the 22d. :

VIII.—TFrom the 22d to the 25th an area of low pressure ex-
isted over the Rio Grande Valley and west Gulf, but the re-
ports were not sufficient to justify the location of the centre of
disturbance uutil the morning of the 26th, when it was near,
and to the west of, New Orleans. General rains prevailed
throughout the Southern States and light snows in the upper
lake region and Northwest; a second depression was central
in the Lake region and a cold wave in the Missouri Valley.
This storm moved rapidly towards the Ohio Valley while a
secondary disturbance developed on the south Atlantic coast,
both moving northeastward over parallel lines until they
reached northern New England where they united and the
pressure reached its minimum. The rains were generally
heavy in the Southern States and Ohio Valley, and the storms
were followed quickly by a cold wave which caused snow as
far south as the Gulf States. The snow being light, it guickly
disappeared, leaving the ground generally bare to the south
of the fortieth parallel. After these two storms united the re-
sulting disturbance was feeble, and it was difficult to trace its
movements after the union.

IX.—This storm appeared north of Manitoba on the 29th
and moved southeastward to Wisconsin, causing general snows
in the Lake region, Minnesota, and Dakota, on the 29th and
30th. After reaching the Lake region the barometer continued
to fall at the centre and the direction changed to the eastward,
the storm centre passing over Lake Huron, after which it
passed to the Saint Lawrence Valley where it was central at
the close of the month.

-

NORTH ATLANTIC STORMS FOR JAN UARY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale).

A;ll‘het‘pathxs of the depressions that appeared over the north
Thean ic Ocean during Janual:y, 1889, are shown on chart i.
b :gupaths have been determined from iunternational simul-
sailin 8 observations by captains of ocean steamships and

" hg vessels, received through the co-operation of the Hydro-
graphic Office, Navy Department, and the ¢ New York Herald
Weather Service.”

Eight depressions have been traced, of which four were
contluuatglons of storms which first appeared over the Ameri-
3311 continent; two apparently developed over mid-ocean;
cne, 18 given & probable track eastward from off the Labrador
Boal?t, and one moved east-northeast from the vicinity of the
: ahamas, over or near Bermuda, and disappeared over the
e'cea,n west of the Azores. The depressions pursued normal
aast;-nort;heaslb to northeast tracks, except number 1, which

Ssumed a southerly course over mid-ocean, and number 7,

which passed southeastward over Newfoundland during the
18th and 19th. But one storm is traced over the ocean south
of the forty-fifth parallel, although three depressions advanced
along the immediate coast of the United States. Over the
eastern part of the ocean generally fair weather prevailed,
except from the 7th to 16th, inclusive, when low and fluctua
ting pressure and gales of varying force were reported, Over
mid-ocean unsettled weather prevailed during the first two
decades, while during the last ten days of the month the press-
ure continued generally high, and no storms of marked vio-
lence were noted. To the westward of the fiftieth meridian
stormy weather prevailed from the 1st to 3d, 6th to 13th, 18th
22d, and 28th to 30th.

In January, 1888, nine depressions were traced, of which six
advanced eastward from the American continent north of the
fortieth parallel; one developed over mid-ocean between the



